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ABSTRACT 
         
Wireless technology has made it possible for people to access information anywhere at 
anytime. Though Wi-Fi technology is already considered to be the most affordable method of 
accessing the Internet indoors, its application in large-scale outdoor spaces is still in the 
developing stage. New park characteristics, including user behavioral characteristics caused by 
using portable wireless equipment and coordination between software and hardware facilities, 
have yet to be determined. Defining these characteristics could lead to a better understanding of 
the design elements required for the creation of future Wi-Fi parks. 
The expected outcome of this thesis is a series of guidelines for application in the design 
of outdoor, recreational spaces that include Wi-Fi. Research was collected about observations 
made in coffee shops about Wi-Fi use, and extended by case studies that focused on the State 
Library in Queensland and Bryant Park in New York. 
The thesis analyzes how Wi-Fi’s limited range can be efficiently supported in site 
selection, function design, circulation design, vegetation design and detailed design. Following 
the guidelines developed in the first part, four programmatic designs were developed for four 
hypothetical sites at different scales. These scenarios will help to improve understanding about 
how outdoor open space can adjust to and support productive Wi-Fi infrastructure through 
landscape design. 
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1. INTRODUCTION 
Research Overview 
As Wi-Fi has become such a prominent part of our daily lives, it has expanded 
from indoor space to outdoor space, from private property to public property. In February 
2007, the Pew Internet & American Life Project reported that 34% of all Internet users 
have used a wireless connection, and that 79% of these have logged on from a place other 
than home or work (Horrigan, 2004). 
 
 
Figure 1-1: Wi-Fi Status in United States 
Top Image: Wireless users in the United States, 2007 
Lower Image: Wi-Fi hotspots in New York, 2007 
According to the lower image of Wi-Fi distribution in New York, commercial 
properties come in first place among all categories in offering the Wi-Fi experience. 
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Moreover, establishments offering food or drink indicate the highest potential for 
providing Wi-Fi service. According to a great many professional articles reporting 
findings on these places, people have gradually accepted the fact that ubiquitous Wi-Fi 
may influence the structure of social networks and social relationships (Park, 2010, 1). 
However, public parks are missing in this discussion as the “third place” revolution, as 
little parks are quite capable of also offering the wireless experience. Currently, 
compared to other semi-public places such as coffee shops or bookstores, the number of 
parks with available Wi-Fi service is negligible. Nevertheless, this phenomenon has 
exploded rapidly in recent years, especially in urban areas. The question is thus raised 
that if the Starbucks culture could revive the public life in coffee shops, can the same 
effect be  brought about in public open space by adding wireless service? 
To underscore the willingness of people to use Wi-Fi in public spaces, there are 
some significant outcomes seen in the survey conducted by New York City’s wireless 
team. Firstly, when choosing between two coffee shops of similar characteristics and 
quality, 75% of the respondents answered that they would choose a coffee shop that 
provides Wi-Fi access over one that does not (Forlano, 2008). In addition, over 70% of 
respondents indicated that the accessibility of Wi-Fi is a significant factor in their 
decision to stop in and stay for a while. The paradox is that the actual usage of plazas or 
parks in the NYC metropolitan area is extremely low relative to people’s intense desire to 
enjoy the outdoors. What blocks people? The survey also finds that once people stopped 
in for wireless service, Wi-Fi may enable a business or event that would not have 
succeeded otherwise. Doubtless, Wi-Fi service has already established itself as an 
indispensable quality of public life, providing potential implications for economic 
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development. Based on these recognitions, the answer to the above question seems 
positive: it is highly possible that Wi-Fi could be a key factor in increasing the numbers 
of those using some public outdoor spaces.  
Outdoor Wi-Fi encourages, to some extent, a closer relationship between humans 
and nature. Even though the indoor environment offers more comfortable and stable 
conditions for working and online leisure, staying indoors does not come without risks. 
Humans still benefit from and need to maintain a connection with nature in order to 
satisfy both the physical and psychological demands made on us by activity in everyday 
life. With enough exposure to the outdoor environment with fresh air and sunshine, 
human beings absorb the required nutrients that the body cannot get from food. The 
natural environment is also beneficial in relieving the body both physically and 
psychologically in areas such as visual fatigue, joint immobility, and stress. Moreover, in 
terms of sustainability, our being outside makes us more directly aware of some 
unsatisfactory conditions resulting from human activities. In short, being outside allows 
us the ability to examine our lifestyles, to improve our physical and emotional health, and 
even to respond to environmental problems and improve them.  
Outdoor Wi-Fi also increases the opportunities to communicate with strangers and 
to engage in a richer public life. Compared to limited home space and stressful working 
space, outdoor spaces offer a healthy alternative.  
To address the above benefit of integrating outdoor Wi-Fi in the design of public 
outdoor spaces, the design principles start with these questions: 
1. Why would users leave their private locations to go out and use these new technologies 
in public spaces (Gupta, 2004, 29)?  
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2. In what way(s) does the introduction of Wi-Fi technologies impact our face-to-face 
interactions and behavior in open spaces? Does technology change the fundamental role 
and impact of public spaces? 
Design responses to the social needs and the quality of the built environment 
affect society both directly and indirectly. Although the Wi-Fi signal is invisible, the 
distribution of the antenna, the power support and the behavior of persons related to 
wireless service do leave tangible footprints on a location.  By interpreting the 
engineering requirements and user behavior patterns, there is an opportunity to design a 
public Wi-Fi location with both better wireless service and a new kind of human 
involvement. 
 
 Background 
In the past decade, a variety of mobile and wireless technologies ─ hardware and 
devices, software and applications, equipment and networks ─ have proliferated widely 
in both developed and developing countries (Forlano, 2008). Mobile and wireless devices 
include mobile phones, PDA, Blackberrys, tablets, laptops, routers and antennas. 
Currently, there are billions of mobile phones in use and millions more are added daily. 
These devices communicate with one another through either cellular or wireless 
networks. A multiplicity of applications were rapidly embedded by these wireless 
capabilities, such as personal documents, georeferenced data and social networking 
platforms among others.i 
In the late 1990s, the Institute of Electrical and Electronics Engineers (IEEE) 
standardized 802.11x or wireless fidelity (Wi-Fi) networks, which uses unlicensed 
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spectrum and allows for the sharing of a single broadband Internet connection with a 
group of users. Subsequently, early adopters of mobile and wireless technologies founded 
wireless user groups and free networks groups; community wireless networks began 
experimenting, developing software, and building wireless networks in their cities. Some 
individuals became interested in the potential of Wi-Fi sharing and community wireless 
when they could not get high-speed Internet access in their own homes. They thus found 
ways to share Internet access wirelessly with surrounding wired buildings, even at times 
buildings which were significant distances away. This was the nascent stage of public 
Wi-Fi. (Gillett, 2006,561)   
Despite similarities in the beliefs and values of community wireless networks, 
these groups vary considerably in terms of political, economic, legal and socio-cultural 
factors. Some cultivated the growth of networks in New York City’s parks and public 
spaces, while others reached across the Berlin rooftops or, in Montreal and Budapest, 
centered in cafés. Yet others excelled in the development and distribution of open source 
software. Regardless of their methods, the majority of the groups discovered that 
community wireless networks are examples of the way in which the community form of 
organizing can be applied in the area of telecommunications infrastructure, although on a 
relatively small scale. (Lehr, 2004, 13) 
Several years later, municipal governments began to engage in the creation of 
municipal wireless networks with the purpose of increasing economic development by 
lowering the cost of Internet access for poor communities and small businesses. In 2004, 
Philadelphia became the first large city to announce plans to build a municipal wireless 
network. Since 2004, over 350 cities ─ including Boston, Chicago, San Francisco, Los 
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Angeles, Houston and Austin ─ have either deployed, planned, or are seriously 
considering building municipal wireless networks; these include regional/citywide 
networks, hot zones, and public safety networks (Forlano, 2008). During this period, 
several common ownership models for municipal wireless networks emerged; these 
models include privately-owned networks; public-private partnerships; publicly-owned 
networks; and community-owned networks. Most municipal wireless networks have been 
conceived as privately-owned networks in which Internet service providers build and 
own the telecommunications infrastructure while the city provides various supports and 
services rather than monetary input. On the other hand, several smaller cities have 
designed public-private partnerships or publicly-owned networks in which the city is a 
financial partner in wireless networks.   
Today, there are several models for the deployment of Wi-Fi networks including 
decentralized mesh networks; centralized networks of hotspots; and hotspot networks. As 
of May 2007, there are 143,429 Wi-Fi hotspots in 134 countries. In the United States, 
there are thousands of wireless networks in cities including Seattle, New York, 
Champaign-Urbana, San Francisco, San Diego, Portland, Austin and Boston (Forlano, 
2008).  In New York City especially, the increasing deployment of Wi-Fi hotpots already 
covers multiple fields. Since 2001, NYC wireless has been building free public Wi-Fi 
networks in parks and public spaces in partnership with city parks organizations, 
Business Improvement Districts and local non-profit organizations. Specifically, NYC 
wireless has built hotspots in Bryant Park and in eight other locations in Lower 
Manhattan; these include City Hall Park; the South Street Seaport; the World Financial 
Center Winter Garden; and the 60 Wall Street Atrium (Forlano, 2008). Working with 
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Community Access, NYC wireless also introduced affordable wireless networks to 
certain residential buildings for free. In 2006, three more wireless networks were added. 
By this point, NYC wireless had completed the preliminary program of open Wi-Fi 
service on an urban scale. As awareness grew, the availability of Wi-Fi service in open 
spaces, especially in parks, became a topic of popular conversation and was greeted with 
open arms by the public. (New York Times, June 6, 2006.) 
In recent years, a number of studies regarding community wireless networks were 
conducted in the United States and Europe; these studies document the emergence of 
community wireless networks as I have noted above. (Powell, 2006) Additionally, there 
are studies of the role of municipal wireless networks in the urban interfaces for public 
engagement. (Change, 2005, Longford, 2005, Medosch, 2006) Generally speaking, 
however, scholarship in this area tends to focus on the policy, economic or technical 
aspects of wireless networks separately rather than as a whole. More recently, several 
studies on the social aspect began to discuss the behavioral characteristics of using 
wireless networks in cafes and public parks. These studies offer a more practical 
perspective for interpreting the effect of Wi-Fi on everyday life. (Gupta, 2004, Hampton, 
2007) How best to draw conclusion from these researches and apply their findings 
practically will be explored in the following chapters. 
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2. THEORETICAL FRAMEWORK 
Theories from the social aspect and the technical aspect complement each other 
throughout this thesis. This chapter adopts a number of observational results and survey 
data to provide some common design clues for the further design solution for Wi-Fi 
parks. 
 
Social Aspects 
The technical development of a portable facility brings about the flexible 
employment model, which enables more and more employees to work outside of the 
office. It blurs the disciplines of work and play as well as blurring the concepts of public 
and private. The third place, after home and work, includes public parks, cafes and 
libraries. These used to be the neutral sites between home and work in which informal, 
voluntary and playful conversation took place, though they differ in some characteristics. 
According to several observations made by students from the University of Seattle in a 
coffee shop, there are four new types of users emerging under the Wi-Fi environment: 
True Mobile; Socializer; Passer-by; and Economically Disadvantaged.  
  
1. True Mobile 
The Wi-Fi users engage in task-oriented interactions, primarily with others, in 
their work or home environments (Gupta, 2004, 56). These users treat the public wireless 
location as a backdrop for their primary activities such as reading or working at their 
computers. They seek a change of place of work without losing the convenience and 
functionality of undeterred access to the Internet. The third place is where they can 
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loosen up from their social interaction routines at work or home. These users remain 
primarily focused on their tasks and have less interaction with others. The setting is 
considered as a convenience for Wi-Fi access, and easy interaction with other people is 
task-related. The extent to which they can be distracted from their work depends on the 
atmosphere in their chosen space, but most of those interviewed maintained that they 
could freely interact with their online contacts. Business travelers or local full-time 
employees who like to spend some time away from their office and who work with 
laptops were the main types to form the “true mobile” user group (Gupta, 2004, 58).  
Usually, True Mobiles check their inboxes, send email, download software or access 
business data on their corporate laptop. In the survey conducted in the coffee shop, all of 
the True Mobile respondents spent more than thirty minutes at the location.  However, 
30% of all respondents surveyed mentioned that they usually stayed more than 4-5 hours, 
and that it was common for them to spend entire afternoons at coffee shops. 
 
2. Socializer 
These individuals freely engage in social interactions with casual acquaintances 
and primarily seek to connect with other patrons. On the other hand, Socializers also seek 
out the sociability afforded by the physical setting and actively contribute to building a 
sense of place. They come to “hang out,” do nothing in particular, and wish only to fill or 
kill time. As the most active community members, they use their devices such as laptops 
or smartphones as tools, thus shielding themselves from critical observation by others. By 
the use of media device “props,” some Socializers pretend to be serious and busy. At the 
same time, they have the same potential to engage in face-to-face interaction as those 
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reading a newspaper, magazine, or book. For Socializers, Wi-Fi is the means to the 
improvement of sociability in public space because they can engage in casual interactions 
while they surf the web, check email, and just enjoy the ambiance. They usually 
participate directly in creating a local community. However, their backgrounds vary; 
most Socializers tend to be locally employed regulars, students and small business 
owners. They are usually familiar with the public space and, given the proximity to their 
homes or jobs, they tend to hang out regularly. Some of them spend time chatting with 
their friends physically or remotely by Internet, and share information through blogging 
and the email community. The average time they spent in the coffee shop is the same as 
the True Mobiles, averaging more than thirty minutes. Moreover, Socializers appeared to 
be the main user type in the free Wi-Fi community. 
 
3. Passer-by 
Compared with the user pattern in coffee shops, wireless parks have their own 
unique user groups. Passers-by enter the park for a casual rest or use the park as a 
meeting place with friends. They usually stay near the main intersection or walk on the 
path without leaving it for exploration.  The cell phone is the main portable device they 
use to kill time or contact people they plan to meet. The people in the Passer-by category 
could be tourists, runners, and people who live or work nearby.     
 
 
4. Economically Disadvantaged 
As mentioned above, there are people unable to afford a laptop or Internet. 
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Especially for the low-income community, the public library and the wireless park are the 
only places for them to update job information and submit resumes. Most of their online 
activities are directly related to life necessities and news updates.  
 
Figure 2-1: Wi-Fi User Categories 
These four user categories can be further explained by a survey conducted in New 
York City. When asked the reason why people used Wi-Fi, 58% indicated that they 
wanted to get out of their home or office. Some people said that using desks or tables in 
the office or home made them nervous, and that they just needed somewhere else to start 
their work. The responses show that 27% of those surveyed wanted to get information 
when they were passing by, since time spent on transportation or waiting for it was quite 
a waste. And 23% stated they wanted to see familiar people or be part of a community. 
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There are also some individuals mentioned who did not have or could not afford Internet 
access anywhere else.  
 
Technical Aspects 
Wi-Fi is the technology that involves sharing a wireless signal within a group of 
people; moreover, it is the concept of affordable infrastructure with values. 
1. Advantage 
Wi-Fi allows the deployment of local area networks to get rid of the wires for 
client devices, which typically reduce the costs of network installation and expansion. 
Spaces such as outdoor areas and historical buildings, where cables cannot be run, can 
host wireless LANs. Moreover, the low cost of investment and maintenance makes Wi-Fi 
possible to be installed and operated by small communities. This high maneuverability 
allows Wi-Fi to be applied to open space within a certain scale. 
2. Limitation 
Except for their relatively small scale, Wi-Fi channels also have issues involving 
signal coincidence. There are five channels in the 2.4 GHz band; any two channels whose 
channel numbers differ by five or more, such as 2 and 7, do not overlap. The oft-repeated 
adage that channels 1, 6, and 11 are the only non-overlapping channels is, therefore, not 
accurate; channels 1, 6, and 11 do, however, comprise the only group of three non-
overlapping channels in the US (WiKi). Thus, the overlapped channels should not 
amount to more than these three. Wi-Fi networks have a limited range. Horizontally, a 
typical wireless router using 802.11b or 802.11g with a stock antenna might have a direct 
radius arranged from 110 to 200 feet in an outdoors area. There are also some variations, 
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depending on the type of equipment and how its software is configured and set up. The 
bandwidth decreases as the point moves away from the central antenna. There are two 
means of emission: centralized radiation and directional emission. (Joseph, 2003,155-
163) 
 
 
Figure 2-2: Idealized Coverage Volume 
Moreover, when applied in the outdoor space, various physical factors such as the 
vegetation, high fencing and obvious geological changes will weaken and distort the 
signal. In terms of the cost and signal stability, installing hotspot groups would be a more 
reasonable option. 
Currently, Wi-Fi supports bandwidths up to 54 Mbps, which is much faster than 
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the cell phone network. Through such transfer ability is sufficient on the home scale, 
applying it to a large outdoor space and serving a large population would be more 
complicated. Only the download and photo categories would occupy a large amount of 
the bandwidth, while the remaining word processing activities can be satisfied by the Wi-
Fi network completely, even under multiple requests. 
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3. DESIGN RECOMMENDATIONS 
Location 
Based on the assumption that the log-in number in the Internet cyber world can at 
least partially indicate the popularity of related locations in the real world, data from 
foursquare (a location check-in app) in the New York City area was chosen for further 
analysis. 
  
 
Figure 3-1: Location Analysis of Surroundings of the Top 9 Wi-Fi Parks in New York, 2010 
Figure3-1 shows how such popularity relates to surrounding land zoning. By 
analyzing the land use composition in the service area of the top 9 Wi-Fi parks, it is 
plainly seen that a location surrounded by more blended land use consisting of 
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institutional, residential and commercial properties will result in more log-in numbers on 
a park’s wireless network. The wireless park users would bring a rich variety and would 
occupy the park on different schedules, thus bringing about valuable social diversity. 
 
Scale 
Though it may be desirable to install as many hotspots as possible in one park, 
considering the average available budget and the efficiency of the technical performance, 
Wi-Fi parks have a recommended scale. Referring to information from the New York 
City Park system and NYC’s wireless organization, in urban areas the parks with an area 
under 12.8 acres are the optimal scale in which to deploy Wi-Fi service.(Figure 3-2) 
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Figure 3-2: Area Analysis of Wi-Fi Parks in New York, 2010 
User and Activity 
As mentioned in the technical chapter, the strength of the wireless signal is not 
average everywhere, but rather weakens with the distance from the hotspot. However, 
this radiating distribution is ideal, only serving as a model. In the practical world, there is 
the potential for interference with the overlap of different channels. The fact of signal 
differences could be used wisely, as different Wi-Fi users have various Internet demands.  
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Figure 3-3: Case Study of Bryant Park Wi-Fi Coverage 
An analysis of the Wi-Fi plan in Bryant Park and its activity distribution support 
the hypothesis somewhat. No matter whether created on purpose or just a coincidence, 
two layers indeed overlap in some places. Wi-Fi users with media-related online 
activities were observed to situate themselves much more in the area of a strong wireless 
signal. In the area with a weak signal, laptop users mainly focused on computer activities 
related to word processing. Generally, media-related online activities require high-speed 
Internet; correspondingly, word-related online activities such as receiving and sending 
email requires only low wireless signal strength. This is an example of how park users 
distribute themselves in an open space according to the physical characteristics of the 
signal strength and the signal strength needs of their online activities.  
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Relatively speaking, rather than adjust to the existing environmental conditions, 
people can also change the environment by their activities. In the observation of the State 
Library of Queensland, Australia, one of the three wireless access points on the first floor 
is located in the nearby meeting rooms, of which users would not normally be aware. In 
reality, however, the “bench” extruding from the wall in this space, which suggests it is a 
pleasant spot to sit, is always occupied by people using the Wi-Fi access.  
 
Figure 3-4: Bench Phenomenon 
A space for going through is used as the space for gathering. To a certain extent, 
this practical use of the space is in conflict with the architect's original idea of the 
function district. In this case, Wi-Fi’s impact not only reflects how people use the space, 
but also indicates an opportunity to reconfigure the space within the building. 
This observation also reveals that users are capable of finding the best Wi-Fi 
strength by using the site’s facility and cluster phenomenon. Based on the premise that 
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people indeed have such spontaneous capability, how individuals realistically use 
wireless parks would be worth taking into account as a factor in the reasonable design of 
Wi-Fi networks.  
Other than the signal clue, the characteristics of Wi-Fi users groups who share 
behavioral similarities with traditional park user groups also provide a reasonable clue to 
influence the environmental design. Hence, the corresponding design principles can be 
used as a valuable reference. In other words, a wireless park can be designed to adjust to 
the Wi-Fi user characteristics by reclassifying the park activities and rearranging the park 
space sequence.  
As the new category of public user has emerged, Wi-Fi user groups can be 
observed both indoors and outdoors. When observed in outdoor open space, Wi-Fi user 
groups expect a more balanced relationship between work and life. In other words, these 
are groups of people who go to outdoor open space and display a wide range of variable 
activities.  
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Figure 3-5 Wi-Fi User and Activity Patterns in Park 
Figure 3-5 indicates how Wi-Fi user groups become involved in park activities. 
Based on this relationship, the landscape architect could in the park design not only 
locate different Wi-Fi user groups in physical open space, but also improve the outdoor 
wireless experience by involving new relationships between the Wi-Fi users and other 
park activities. For example, in terms of natural experience, True Mobile users require a 
natural view, proper shade and a sitting area, exactly the same requirement as for the 
quiet users who read and picnic in the park. In terms of social experience, normal park 
users may expect some lively event; however, an overcrowded atmosphere easily 
distracts True Mobiles from their work and may even affect their productivity. There are 
always two sides to every consideration. With proper design, the disadvantages can be 
transformed into new features. As mentioned above, long-term computer users are 
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suffering health problems; their participation in outdoor exercises is useful for prevention 
and cures. Wi-Fi parks offer an optimal space for quick shifts between mental and 
physical activity. Thus, determining how people can best be enlivened by the surrounding 
natural environment or social life is a variable worth consideration in the space design for 
True Mobile users. These users, who enjoy watching and listening, have a good 
opportunity for improving their work efficiency and comfort when invigorated by the 
surrounding natural environment and social life. Another example is the Socializers, who 
make acquaintances with more friends or discover more possible topics within a relaxed 
atmosphere when sunbathing on the grass. Moreover, when engaging in specific park 
activities directly or indirectly, Wi-Fi users could more easily accomplish their original 
intention. Indeed, the practice of locating different Wi-Fi user groups is not only for 
distributing better wireless usage, but also for creating more reasonable interactions 
among various public users. Consequently, such interactions would serve to promote the 
quality of public life in urban open space. With this in mind, my design recommendations 
in terms of users and activities are as follows:  
1. True Mobile 
As True Mobile users are apt to spend more time using Wi-Fi than any other user 
groups, these individuals expect a more comfortable environment to guarantee 
satisfactory work results. The location for them should firstly avoid direct light in order 
to improve screen visibility. Then, a long depth of field is conducive to relieving eye 
fatigue. If possible, activities should be available at a long distance with sounds or views 
offering the background of a pleasant social environment. These conditions would serve 
to alleviate the social isolation phenomenon in public places. Moreover, to ensure their 
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privacy, the space for True Mobiles should be located away from the main path, and 
without crossing circulation. Should circulation be unavoidable, however, passing the 
user in the front is better than in the back, as the laptop screen occupies most of a True 
Mobile’s attention.  
2. Socializer 
As the group looking for fun through communication, the site design for them 
should mix public use and personal interest as much as possible in order to maximize 
interaction among people. The Wi-Fi feature may attract Socializers from other places to 
parks, but they do not come for a definite purpose. The space prepared for them should 
provide multiple alternatives, with the hope of encouraging them to participate in the 
normal activities taking place in the park. These users’ outgoing nature will lead them to 
enjoy the rest. Moreover, when uploading their status by Twitter or other location-based 
applications, the location is more likely to draw more out-of-space people. For example, 
it is recommended that Socializers arrange to meet in gathering centers where they can 
directly access other event places. Sports facilities such as basketball courts, baseball 
fields, and playgrounds can be optimal spaces for Socializers. The more exposure they 
have to alternative activities, the greater the possibility that Socializers will participate in 
the activities and enjoy the communication. Another recommendation concerning these 
activities is that the seating facilities in these areas should be movable. Compared to True 
Mobiles, who focus on the work at hand, Socializers pay more attention to variations in 
the surrounding environment. Movable facilities would enable them to observe more 
easily. 
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3. Passer-by 
These individuals are not the main users of a park, but they are the most observed 
group in the open space. They treat the open space as a shortcut or temporary stopping 
point. In terms of wireless signal, Passers-by require continuity rather than speed. The 
problem of continuity emerges as the area of a park increases. The larger a park’s size, 
the more disturbed is its signal zone. This results in a fitful Wi-Fi experience for users. 
Therefore, for fast flow, the walking path should be designed to go across as little of the 
Wi-Fi zone as possible. In the circulation intersection, where people quickly assemble 
and disperse, facilities for leaning rather than sitting are more practical. To counter slow 
flow, it is recommended that the speed-to-signal distribution be adjusted by placing 
attractions on the path where signals overlap. For example, such attractions ─ or 
distractions ─ could include terrain changes, path intersections, and nature views. As 
users are being distracted, the wireless equipment will have more buffer time to adjust to 
the varied signal. 
4. Economically Disadvantaged  
Public Wi-Fi access provides life essentials to this group. They need the Internet 
to apply for jobs and update everyday information, but cannot afford private Internet 
service. Moreover, they are also quite often in need of equipment. The site for the 
Economically Disadvantaged group should have indoor space with dedicated year-round 
accessibility. If possible, the site should be located near public transit, allowing these 
individuals to use the service quickly as an everyday routine without the need to spend 
extra time.  
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These considerations lead to the finding that in a comprehensive Wi-Fi park 
structure, both commercial and public service is necessary. This would be beneficial not 
only to the economic operation of the park, but also provide alternative space for Wi-Fi 
users during the winter months. 
  
Circulation 
The circulation among Wi-Fi users is clear except when entering or leaving a 
space. Most of the time, a majority of Wi-Fi users remain seated during wireless usage. 
The two main principles are to keep the screen content private and the vision area clear. 
The former is due to the need for personal privacy, while the latter is to be able to 
maintain a sense of security in a public space. For these reasons it is recommended that 
the circulation flow pass users by the side rather than closely paralleling the screen. 
Otherwise user attention is easily distracted when at work, while isolating users from the 
front view when resting. 
 
 
Figure 3-6: Circulation Model in Bryant Park 
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Vegetation 
As a crucial element of the outdoor space design, the vegetation layer can also 
impact the Wi-Fi space by interfering with signal transmission. Normally, the ideal Wi-Fi 
space is considered to be a place free of obstacles. However, the design of open space on 
the premise of this condition is predictably negative. A research model indicates that 
some tree characteristics (tree size, canopy depth, leaf type) but not others (number of 
trees in LOS, presence of leaves, leaf size and shape) helped explain variations in signal 
attenuation (Lacán, Jr., 2009, 1). 
With proper trunk height and foliage, vegetation can be used to define the edge of 
signal space or decrease the signal reflection from the surrounding environment. Under 
the new standard, plant material can be divided into five categories: Firstly, plants with 
high trunks and sparse foliage can allow most signals through near the surface, so they 
can be used as shade trees in the park. Secondly, trees or shrubbery with high trunks or 
dense foliage, which allow less signal through the surface, are the best boundary 
vegetation to be planted at the edge of the park in order to diminish the reflection from 
the surrounding architectural environment. Shrubbery with low trunks and dense foliage, 
which buffers the signal temporarily, should be used as the boundary vegetation in the 
park. Thirdly, trees with low trunks and sparse foliage are recommended as the 
landscaping tree in the park as their aesthetic morphology allows the majority of the 
signal to pass. Finally, high grass is considered to be the best plant material in a Wi-Fi 
park not only because it forms a sense of density in visual effect but also maintains 
permeability in terms of signal transmission. 
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Figure 3-7: Plant Interference on Wi-Fi Signals 
Although trees weaken signals, they do not diminish the average signal strength 
below -75 dBm (the minimum for a Wi-Fi connection). Therefore, as long as the effect of 
urban trees is taken into account during the planning of Wi-Fi networks, trees should not 
interfere with municipal Wi-Fi operation. Based on the above principles, it follows that 
an appropriate vegetation plan will result in a more effective Wi-Fi signal distribution.  
 
Material 
Other than interference caused by plant material, building material interference is 
also worthy of mention. Figure 3-8 indicates a correlation between the use of space, the 
shape of space, and the strength of the Wi-Fi signal.  
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Figure 3-8: Material Interference on Wi-Fi Signal 
This map visualizes Wi-Fi coverage by mapping the strength of the Wi-Fi signal, 
which is increased by moving Wi-Fi enabled equipment through the floor of both levels. 
According to the illustration, signal strength varies because of the material. For example, 
leaking space is usually the open corridors leading outdoors and covered with minimal 
concrete, and exposed to maximum signal strength. Materials with low signal 
penetrability, such as concrete and metal, are recommended to be used wisely. However, 
there are also reports which claim that metal only interferes with the signal, while wood 
absorbs the most signal among all other building materials.  
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Detail 
Other than the general design factors discussed above, there are also some 
essential detail elements to be considered. These include the location and aesthetic of the 
antenna, the comfort of the facility’s seating, and the placement of power outlets. 
 
1. Seating 
With respect to ergonomics, according to the observation records, people show a 
high tolerance to the environment when surfing in cyberspace. 
 
 
Figure 3-9: Position Pattern for Wi-Fi Users 
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 How long people maintain the same posture depends on the height between the 
computer screen and the eyes as well as the comfort given by the backrest. A sitting place 
with support for the elbow and waist will extend using time. A platform on which to 
place the laptop is also helpful.  
2. Coverage Visibility 
Although they are a common phenomenon all over the world, the public use of 
many Wi-Fi parks has not met expectations due to the shortage of signs indicating their 
presence. Infrastructure often becomes visible only when it breaks down, and wireless 
technology is perhaps less visible than most infrastructures. Unlike other infrastructures 
such as electricity, water and basic telecommunications, which are marked by switches, 
faucets and wires, there are few indicators that wireless networks exist at all (Forlano, 
2008). Often, wireless networks are not marked, announced or advertised. It is usually 
only possible to discover the existence of a network with a laptop that is capable of 
searching for nearby networks. However, there are a number of ways in which wireless 
networks become visible to those who use them regularly. Most obviously, the clustering 
of people with their computing devices in public spaces implies Wi-Fi accessibility. 
Because Wi-Fi antennas are required to be installed with access to a clear and wide view 
and at a certain height, street lamps and poles are always considered proper as the single 
object for the addition of wireless equipment. Their height enables them to be widely 
noticed. Moreover, creating a relationship between the wireless signal strength and the 
lightness of the lamp on a pole makes it easier to locate the appropriate Wi-Fi zone. In 
terms of the landscaping element, sculpture, pavilion and pergola could also be 
considered as the foundation. The closer to the antenna, the better the wireless connection 
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will be. It is crucial to design the site on which the Wi-Fi antenna is installed. It should be 
noticeable from the street level or main park entrance in order to attract those walking by. 
Furthermore, its style should unify the common Wi-Fi sign but with creative variations. 
3. Power Outlet 
Limited to the life of their batteries, movable equipment users cannot stay outside 
as long as they would often like. Although having access to a reliable power outlet does 
extend user time in certain places, the potential risk is the subsequent harm to public 
profit. Some individuals could begin to insist on privatizing public places and even public 
resources. This is the precise reason that Wi-Fi services are usually related to a 
commercial purpose. Currently, there are two solutions to this issue. These include 
installing a new energy-generation facility, such as the chair and the shelf with a small 
solar plate, or attempting to find the optimal design balance between the comfortable 
sitting environment and the convenience of charging.  
Figure 3-9 is a proposed detail design which attempts to find solutions to the 
above issues.  
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Figure 3-10: Wi-Fi Hotspot Design
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4. PROGRAMMATIC CONDITIONS 
Even with complete guidelines, the gap existing between the abstract principle 
and the practical application needs bridging by a design solution. Placing the Wi-Fi 
deployment as the design priority, I listed the various coverage plans in different scale 
levels to match some generically conceived open spaces with which we are familiar in 
landscape design such as squares, rectangles, and triangles. These are merely diagrams, 
but they are intended to provide a sense of how wifi signal might best be located and 
distributed in a range of open space configurations.  
 
 
Figure 4-1: Wi-Fi Coverage Plan 
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According to the distribution of the strong and weak signal, this plan could also 
be displayed with smaller portions.  
 
Figure 4-2: Signal Coverage Map 
Finally, I choose one coverage plan from each scale as a programmatic condition 
with which to further develop four programmatic plans. In terms of form, all the plans 
seem to be too even and regular; the key to the interpretation lies in the sequence of space 
rather than the specific form. 
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Scenario 1 
 
 
Figure 4-3: Scenario of Open Space under 2.5 Acres 
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Figure 4-4: Section of Open Space under 2.5 Acres 
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Scenario 2 
 
 
 
Figure 4-5: Scenario of Open Space under 4.5 Acres 
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Figure 4-6: Section of Open Space under 4.5 Acres 
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Scenario 3 
 
Figure 4-7: Scenario of Open Space under 6.5 Acres 
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Figure 4-8: Scenario of Open Space under 6.5 Acres 
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Scenario 4 
 
Figure 4-9: Scenario of Open Space under 9 Acres 
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Figure 4-10: Scenario of Open Space under 9 Acres 
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5. CONCLUSION 
The aim of this thesis is to gain a clearer understanding of how the impact of Wi-
Fi technologies on people’s physical activities and social communication behavior would 
result in design. It is well known that a successful landscape reflects the changing nature 
of society. How could the consideration of wireless infrastructure be missing in the 
design process when we respond to the social context and user demand?  
 
 
Figure 5-1: Design Process Transformation 
Meanwhile, as a designer, I intend to explore the potential for transforming and 
relating both the technical principles and social behavior to the form in terms of physical 
design. I believe that by following these guidelines and integrating them into the design 
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process from an early stage, it is possible to create outdoor Wi-Fi spaces that are highly 
functional. 
 This thesis is beneficial for several reasons. Firstly, though the Wi-Fi 
phenomenon has emerged in the public realm only recently, most related observational 
studies are still limited to coffee shops or other indoor public spaces. To expand the topic 
to a larger scale, I envision some potential user groups in the context of a park 
environment, in the hope that some future researcher will confirm or question my 
analysis by further observation or other research methods. Secondly, while a good 
amount has been written about Wi-Fi technology itself, little academic study has gone 
into transferring these results into actual design patterns. Although in the real world it is 
likely that environmental influences on Wi-Fi performance will be more complex and 
unpredictable than my theoretical ideals, the thesis outcome is expected to be an optimal 
model for future reference. As usage of the Internet in public spaces rapidly expands, 
some businesses with outdoor activity space may even consider Wi-Fi as a default 
service. The thesis aims both to inspire future landscape architects and to assist them in 
engaging in this trend.  
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